1 
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Fig. 1.a: Construction of a vector for the expression of an rML-ITF of 
the TPE type (bFGF-iVII-A) 



Nde 



5' - AT ATT GTC GAC CAT ATG GCA GCC GGG AGC ATC AC - 3' 



iigi^ia§illSiliiM:all§gil source DNAiBM^^^liilSSIiWigij 




3' - GAA GGT TAG AGA CGA TTC TCG GTA TAC TTA AT - 5 



PGR, 

hydrolysis with Nde I 



475 bp Ndel fragment: 
Nde I Nde I 



^IfeFQF:.: 



ligation in pT7-MLA 

(Nde I hydrolyzed; dephosph.) 



Nde I Nru I 






Eco Nl 
Nde I 
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Fig. 1.b: C-terminal processing 
sequence of bFGF 



5 ' TCT GCT AAG AGC CAT 3 
Ser Ala Lys Ser His 



t 



potential 
protease hydrolysis site 




Fig. 1 .c: Expression vector of the 
effector module (rMLA) 



Nru I Bam HI 




Fig. 2: Vectors for the expression of the modules TPE (bFGF-MLA) 
and M (rMLB) for in vitro association 



Nde I 



Bam HI 



Nde I 



Nde I Bam HI 



• 
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Fig. 3: Construction of a vector for the expression of an IVIL-ITF of 
the EPM"^ type (ProML) 



PGR product ML14 - ML17 



PGR product ML7 - ML 9 



- TA cloning vector pCR II 
(invitrogenous) 



TA cloning vector pGR II 
(invitrogenous) 



JLJ_ 



I I I I I I 



pGR II polylinker) - 



HiiiiiaBi M I I I I I 



pML 7-9 Nru I / Kpn I fragment 
(0,8 kbp) 




PCR product ML 25 - ML26 



■ TA cloning vector pCR 
(invitrogenous) 



I 1 I I I I I 



pGR II polylinkerh 



I I I 



pML 25-26 Aat ll/Bam HI fragment 
(0,7 kbp) 

I 




Fig. 3 continued: 
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1 



pML 7-17 Nde I / Bam HI fragment 
(1.7kb) 




expression vector pT7-7 









T7P 1 


1 1 






pT7-7 polylinkerl — ► 




. 4.b: Recombinant production of rIVILA 



KDa 


IVI 1 




105 
82 






49 






33 


m 




29 




< — rMLA 


19 








TA5 
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Fig. 5. a: Recombinant production of bFGF-MLA/rMLB 
(total protein stain) 




Fig. 5.b: Recombinant production of bFGF-MUVrMLB 
(Western blot analysis) 



KDa 


1 2 M 3 




105 
82 

49 


. %i 

^^^^^^^^ .-./..lii^ 




< — bFGF-MLA/rMLB 
^ — nMLI 

- — bFGF-MLA 


33 
29 


■■■ir- ■ ..... 

■„■,,..■.,.■ ;;| 




- — nMLB 


19 










TB33 


AbFGF 
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Fig. 7: Cytotoxicity of bFGF-IVILA 



I I ' ' 'I ^ ^ I I i M 1| 1 1 1 I I M I I 1 \ 1 [M i ll \ 1 1 I 1 M i 




0.01 0.1 1 10 100 1000 1e+004 

concentration [ng/ml] 



• rMLA 

A bPGF-MLA 
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Fig. 8.a: Cytotoxicity of bFGF-MLA/rMLB 




0.01 0.1 1 10 100 1000 

concentration [ng/ml] 



• bFGF-MLA/rMLB 

A bFGF-MLA/rMLB +20 mM lactose 
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Fig. 8.b: Modulation of the cytotoxicity of bFG-MLA by rMLB 



1 20 I 1 1 1 i M I I i i \ — ! I I M i{ 1 1 I 1 I I i H \ I i [ I I 1 i j 




0.01 0.1 1 10 100 1000 

concentration (ng/ml] 



A bPGF-MLA 

• bFGF-MLA/rMLB 
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Fig. 9.a: Cytotoxicity of ProML 




A ProML +20 mM lactose 
• ProML 
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Fig. 9.b: Cytotoxicity of ProML as compared to rML 




0.01 0.1 1 10 100 

concentration [ng/ml] 



• ProML 

V rML 
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Fig. 10: Exemplary selection of possible combinations of the rML-ITF 
modules 




'aAmKtnc p 



a^-tMmx p 



10. f 



10. g 






effector module (e.g., rMLA) 



modulator module (e.g., rMLB) 



= targeting module 



= processing module (e.g., rML propeptide) 



= affinity module 
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Fig. 11. a: Nucleotide sequence and derived amino acid sequence of 
rMLA 



Ndel 18 27 36 45 

5 ' CAT ATG TAG GAA CGT ATC CGT CTG CGT GTT ACC CAC GAG AGG AGG 
Met Tyr Glu Arg lie Arg Leu Arg Val Thr His Gin Thr Thr 

54 63 72 81 90 

GGT GAA GAA TAT TTG GGG TTC ATG AGG GTT GTG GGA GAT TAT GTG 
Gly Glu Glu Tyr Phe Arg Phe lie Thr Leu Leu Arg Asp Tyr Val 

99 108 117 126 135 

TGA AGG GGA AGG TTT TGG AAT GAG ATA GGA GTG TTG GGT GAG TGT 
Ser Ser Gly Ser Phe Ser Asn Glu lie Pro Leu Leu Arg Gin Ser 

144 153 162 171 180 

AGG ATG GGG GTG TGG GAT GGG GAA AGA TTT GTG TTG GTG GAG GTG 
Thr lie Pro Val Ser Asp Ala Gin Arg Phe Val Leu Val Glu Leu 

189 198 207 216 225 

AGG AAG GAG GGG GGA GAG TGG ATG AGG GGG GGG ATG GAG GTT AGG 
Thr Asn Gin Gly Gly Asp Ser lie Thr Ala Ala lie Asp Val Thr 

234 243 252 261 270 

AAT GTG TAG GTG GTG GGT TAG GAA GGA GGG GAG GAA TGG TAG TTT 
Asn Leu Tyr Val Val Ala Tyr Gin Ala Gly Asp Gin Ser Tyr Phe 

279 288 297 306 315 

TTG GGG GAG GGA GGA GGG GGG GGG GAA AGG GAT GTG TTG AGG GGG 
Leu Arg Asp Ala Pro Arg Gly Ala Glu Thr His Leu Phe Thr Gly 

324 333 342 351 360 

AGG AGG GGA TGG TGT GTG GGA TTG AAG GGA AGG TAG GGT GAT GTG 
Thr Thr Arg Ser Ser Leu Pro Phe Asn Gly Ser Tyr Pro Asp Leu 

369 378 387 396 405 

GAG GGA TAG GGG GGA GAT AGG GAG GAG ATG GGT GTG GGT ATA GAG 
Glu Arg Tyr Ala Gly His Arg Asp Gin lie Pro Leu Gly lie Asp 

414 423 432 441 450 

GAA GTG ATT GAA TGG GTG AGG GGG GTT GGT TTT GGG GGG GGG AGG 
Gin Leu lie Gin Ser Val Thr Ala Leu Arg Phe Pro Gly Gly Ser 

459 468 477 486 495 

AGG CGT ACC GAA GGT GGT TGG ATT TTA ATC GTG ATT GAG ATG ATG 
Thr Arg Thr Gin Ala Arg Ser lie Leu lie Leu lie Gin Met lie 



504 513 522 531 540 

TCC GAG GCC GGG AGA TTG AAT GGG ATC TTA TGG AGG GGT GGG CAA 
Ser Glu Ala Ala Arg Phe Asn Pro lie Leu Trp Arg Ala Arg Gin 
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Fig. 11. a continued: 



549 558 567 576 585 

TAG ATT AAC AGT GGG GCG TCA TTT CTG CCA GAC GTG TAC ATG CTG 
Tyr lie Asn Ser Gly Ala Ser Phe Leu Pro Asp Val Tyr Met Leu 

594 603 612 621 630 

GAG CTG GAG ACG AGT TGG GGC CAA CAA TCC ACG CAA GTC CAG CAT 
Glu Leu Glu Thr Ser Trp Gly Gin Gin Ser Thr Gin Val Gin His 

639 648 657 656 675 

TCA ACC GAT GGC GTT TTT AAT AAC CCA ATT CGG TTG GCT ATA CCC 
Ser Thr Asp Gly Val Phe Asn Asn Pro lie Arg Leu Ala lie Pro 

684 693 702 729 738 

CCC GGT AAC TTC GTG ACG TTG ACC AAT GTT CGC GAC GTG ATC GCC 
Pro Gly Asn Phe Val Thr Leu Thr Asn Val Arg Asp Val lie Ala 

747 756 765 Aval 

AGC TTG GCG ATC ATG TTG TTT GTA TGC GGA GAG CGC CCG AGT 3 ' 
Ser Leu Ala lie Met Leu Phe Val Cys Gly Glu Arg Pro 



Fig. 11.b: Nucleotide sequence and derived amino acid sequence of 
rMLB 



Stul 9 18 BspLUllI 36 45 

AGG CCT GTG ATA GCC GAT GAT GTT ACA TGT AGT GCT TCG GAA CCT 

Asp Asp Val Thr Cys Ser Ala Ser Glu Pro 

54 63 72 81 90 

ACG GTG CGG ATT GTG GGT CGA AAT GGC ATG TGC GTG GAC GTC CGA 

Thr Val Arg lie Val Gly Arg Asn Gly Met Cys Val Asp Val Arg 

99 108 117 126 135 

GAT GAC GAT TTC CGC GAT GGA AAT CAG ATA CAG TTG TGG CCC TCC 

Asp Asp Asp Phe Arg Asp Gly Asn Gin lie Gin Leu Trp Pro Ser 

144 153 162 171 180 

AAG TCC AAC AAT GAT CCG AAT CAG TTG TGG ACG ATC AAA AGG GAT 

Lys Ser Asn Asn Asp Pro Asn Gin Leu Trp Thr lie Lys Arg Asp 

189 198 207 216 225 

GGA ACC ATT CGA TCC AAT GGC AGC TGC TTG ACC ACG TAT GGC TAT 

Gly Thr lie Arg Ser Asn Gly Ser Cys Leu Thr Thr Tyr Gly Tyr 
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Fig. 11.b continued: 



234 

ACT GCT GGC 
Thr Ala Gly 

279 

CGG GAG GCC 
Arg Glu Ala 

324 

AAT CCA AGA 
Asn Pro Arg 

369 

GGC ACT ACG 
Gly Thr Thr 

414 

GGC TGG CTT 
Gly Trp Leu 

459 

TAT GGG TTC 
Tyr Gly Phe 

504 

TGG GTG GAG 
Trp Val Glu 

549 

TTG TAC GGG 
Leu Tyr Gly 

594 

TGC CTC ACC 
Cys Leu Thr 

639 

GTT AGC TGC 
Val Ser Cys 

684 

AAT GAA GGG 
Asn Glu Gly 

729 

GTG GCG CAA 
Val Ala Gin 

774 

GCC ACA GGA 
Ala Thr Gly 



243 

GTC TAT GTG 
Val Tyr Val 

288 

ACT CTT TGG 
Thr Leu Trp 

333 

TCC AAT CTG 
Ser Asn Leu 

378 

CTT ACG GTG 
Leu Thr Val 

423 

GCC GGT AAT 
Ala Gly Asn 

468 

AGG GAC CTT 
Arg Asp Leu 

513 

ACG TGC GTG 
Thr Cys Val 

558 

GAT GGT TCT 
Asp Gly Ser 

603 

TGT GGG AGA 
Cys Gly Arg 

648 

AGC GCT GGA 
Ser Ala Gly 

693 

GCC ATT TTG 
Ala lie Leu 

738 

GCA AAT CCA 
Ala Asn Pro 

783 

AAA CCA AAT 
Lys Pro Asn 



252 

ATG ATC TTC 
Met lie Phe 

297 

CAG ATA TGG 
Gin lie Trp 

342 

GTT TTG GCA 
Val Leu Ala 

387 

CAA ACA CTG 
Gin Thr Leu 

432 

GAT ACC GCC 
Asp Thr Ala 

477 

TGC ATG GAA 
Cys Met Glu 

522 

AGT AGC CAA 
Ser Ser Gin 

567 

ATA CGC CCC 
lie Arg Pro 

612 

GAC TCC GTT 
Asp Ser Val 

657 

TCG TCT GGG 
Ser Ser Gly 

702 

AAT TTA AAG 
Asn Leu Lys 

747 

AAG CTC CGC 
Lys Leu Arg 

792 

CAA ATG TGG 
Gin Met Trp 



261 

GAC TGT AAT 
Asp Cys Asn 

306 

GGC AAT GGG 
Gly Asn Gly 

351 

GCA TCA TCT 
Ala Ser Ser 

396 

GAT TAC ACG 
Asp Tyr Thr 

441 

CCA CGC GAG 
Pro Arg Glu 

486 

TCA AAT GGA 
Ser Asn Gly 

531 

AAG AAC CAA 
Lys Asn Gin 

576 

AAA CAA AAC 
Lys Gin Asn 

621 

TCA ACA GTA 
Ser Thr Val 

666 

CAG CGA TGG 
Gin Arg Trp 

711 

AAT GGG TTG 
Asn Gly Leu 

756 

CGA ATA ATC 
Arg lie lie 

801 

CTT CCC GTG 
Leu Pro Val 



270 

ACT GCT GTG 
Thr Ala Val 

315 

ACC ATC ATC 
Thr lie lie 

360 

GGA ATC AAA 
Gly lie Lys 

405 

TTG GGA CAG 
Leu Gly Gin 

450 

GTG ACC ATA 
Val Thr lie 

495 

GGG AGT GTG 
Gly Ser Val 

540 

AGA TGG GCT 
Arg Trp Ala 

• 585 
CAA GAC CAA 
Gin Asp Gin 

630 

ATC AAT ATA 
lie Asn lie 

675 

GTG TTT ACC 
Val Phe Thr 

720 

GCC ATG GAT 
Ala Met Asp 

765 

ATC TAT CCT 
lie Tyr Pro 



CCA GGT GGA 
Pro Gly Gly 



EcoRV 819 BamHI 

TAT CAC TAG TAA GGA TCC 3 ' 

Tyr His 
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Fig. 11.c: Nucleotide sequence and derived amino acid sequence 
the rML propeptide 



Aval 18 
5 ' CGC CCG AGT TCC TCT GAG 
Ser Ser Ser Glu 

StuI 

GTC ATA AGG CCT GTG ATA 
Val lie Arg Pro Val lie 



27 36 
GTG CGC TAT TGG CCG CTG 
Val Arg Tyr Trp Pro Leu 

63 BspLUll I 
GCC GAT GAT GTT ACA TGT 3 ' 
Ala 
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Fig. 11. a': Nucleotide sequence and derived amino acid sequence of 
rMLA 



9 18 27 36 45 

5 ' - TAG GAA CGT ATC CGT CTG CGT GTT ACC CAC CAG ACC ACC GGT GAA 
Tyr Glu Arg lie Arg Leu Arg Val Thr His Gin Thr Thr Gly Glu 

54 63 72 81 90 

GAA TAT TTC CGG TTC ATC ACG CTT CTC CGA GAT TAT GTC TCA AGO 
Glu Tyr Phe Arg Phe lie Thr Leu Leu Arg Asp Tyr Val Ser Ser 

99 108 117 126 135 

GGA AGC TTT TCC AAT GAG ATA CCA CTC TTG CGT CAG TCT ACG ATC 
Gly Ser Phe Ser Asn Glu lie Pro Leu Leu Arg Gin Ser Thr lie 

144 153 162 171 180 

CCC GTC TCC GAT GCG CAA AGA TTT GTC TTG GTG GAG CTC ACC AAC 
Pro Val Ser Asp Ala Gin Arg Phe Val Leu Val Glu Leu Thr Asn 

189 198 207 216 225 

CAG GGG GGA GAC TCG ATC ACG GCC GCC ATC GAC GTT ACC AAT CTG 
Gin Gly Gly Asp Ser lie Thr Ala Ala lie Asp Val Thr Asn Leu 

234 243 252 261 270 

TAC GTC GTG GCT TAG CAA GCA GGC GAC CAA TCC TAC TTT TTG CGC 
Tyr Val Val Ala Tyr Gin Ala Gly Asp Gin Ser Tyr Phe Leu Arg 

279 288 297 306 315 

GAC GCA CCA CGC GGC GCG GAA ACG CAT CTC TTC ACC GGC ACC ACC 
Asp Ala Pro Arg Gly Ala Glu Thr His Leu Phe Thr Gly Thr Thr 

324 333 342 351 360 

CGA TCC TCT CTC CCA TTC AAC GGA AGC TAC CCT GAT CTG GAG CGA 
Arg Ser Ser Leu Pro Phe Asn Gly Ser Tyr Pro Asp Leu Glu Arg 

369 378 387 396 405 

TAC GCC GGA CAT AGG GAC CAG ATC CCT CTC GGT ATA GAC CAA CTC 
Tyr Ala Gly His Arg Asp Gin lie Pro Leu Gly lie Asp Gin Leu 

414 423 432 441 450 

ATT CAA TCC GTC ACG GCG CTT CGT TTT CCG GGC GGC AGC ACG CGT 
lie Gin Ser Val Thr Ala Leu Arg Phe Pro Gly Gly Ser Thr Arg 

459 468 477 486 495 

ACC CAA GCT CGT TCG ATT TTA ATC CTC ATT CAG ATG ATC TCC GAG 
Thr Gin Ala Arg Ser lie Leu lie Leu lie Gin Met lie Ser Glu 

504 513 522 531 540 

GCC GCC AGA TTC AAT CCC ATC TTA TGG AGG GCT CGC CAA TAC ATT 
Ala Ala Arg Phe Asn Pro lie Leu Trp Arg Ala Arg Gin Tyr lie 
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Fig. 11. a' continued: 







549 






558 






567 






576 






AAC 


AGT 


GGG 


GCG 


TCA 


TTT 


CTG 


CCA 


GAC 


GTG 


TAG 


ATG 


CTG 


GAG 


Asn 


Ser 


Gly 


Ala 


Ser 


Phe 


Leu 


Pro 


Asp 


Val 


Tyr 


Met 


Leu 


Glu 






594 






603 






612 






621 






GAG 


ACG 


AGT 


TGG 


GGC 


CAA 


CAA 


TCC 


ACG 


CAA 


GTC 


CAG 


CAT 


TCA 


Glu 


Thr 


Ser 


Trp 


Gly 


Gin 


Gin 


Ser 


Thr 


Gin 


Val 


Gin 


His 


Ser 






639 






648 






657 






666 






GAT 


GGC 


GTT 


TTT 


AAT 


AAC 


CCA 


ATT 


CGG 


TTG 


GCT 


ATA 


ccc 


CCC 


Asp 


Gly 


Val 


Phe 


Asn 


Asn 


Pro 


He 


Arg 


Leu 


Ala 


He 


Pro 


Pro 






684 






693 






702 






711 






AAC 


TTC 


GTG 


ACG 


TTG 


ACC 


AAT 


GTT 


CGC 


GAC 


GTG 


ATC 


GCC 


AGC 


Asn 


Phe 


Val 


Thr 


Leu 


Thr 


Asn 


Val 


Arg 


Asp 


Val 


He 


Ala 


Ser 






729 






738 






747 






756 






GCG 


ATC 


ATG 


TTG 


TTT 


GTA 


TGC 


GGA 


GAG 


CGG 


CCA 


TCT 


-3 ' 




Ala 


He 


Met 


Leu 


Phe 


Val 


Cys 


Gly 


Glu 


Arg 


Pro 


Ser 







585 



630 



675 



720 



Fig. Il.b': Nucleotide sequence and derived amino acid sequence of 
rMLB 



9 18 27 36 45 

GAT GAT GTT ACC TGC AGT GCT TCG GAA CCT ACG GTG CGG ATT GTG 
Asp Asp Val Thr Cys Ser Ala Ser Glu Pro Thr Val Arg lie Val 

54 63 72 81 90 

GGT CGA AAT GGC ATG TGC GTG GAC GTC CGA GAT GAC GAT TTC CGC 
Gly Arg Asn Gly Met Cys Val Asp Val Arg Asp Asp Asp Phe Arg 

99 108 117 126 135 

GAT GGA AAT CAG ATA CAG TTG TGG CCC TCC AAG TCC AAC AAT GAT 
Asp Gly Asn Gin lie Gin Leu Trp Pro Ser Lys Ser Asn Asn Asp 

144 153 162 171 180 

CCG AAT CAG TTG TGG ACG ATC AAA AGG GAT GGA ACC ATT CGA TCC 
Pro Asn Gin Leu Trp Thr lie Lys Arg Asp Gly Thr lie Arg Ser 

189 198 207 216 225 

AAT GGC AGC TGC TTG ACC ACG TAT GGC TAT ACT GCT GGC GTC TAT 
Asn Gly Ser Cys Leu Thr Thr Tyr Gly Tyr Thr Ala Gly Val Tyr 
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11.b' continued: 



234 

GTG ATG ATC 
Val Met lie 

279 

TGG GAG ATA 
Trp Gin lie 

324 

CTG GTT TTG 
Leu Val Leu 

369 

GTG CAA ACA 
Val Gin Thr 

414 

AAT GAT ACC 
Asn Asp Thr 

459 

GTT TGC ATG 
Leu Cys Met 

504 

GTG AGT AGO 
Val Ser Ser 

549 

TCT ATA CGC 
Ser lie Arg 

594 

AGA GAG TCC 
Arg Asp Ser 

639 

GGA TCG TCT 
Gly Ser Ser 

684 

TTG AAT TTA 
Leu Asn Leu 

729 

CCA AAG CTC 
Pro Lys Leu 



243 

TTC GAG TGT 
Phe Asp Cys 

288 

TGG GGC AAT 
Trp Gly Asn 

333 

GGA GCA TCA 
Ala Ala Ser 

378 

CTG GAT TAG 
Leu Asp Tyr 

423 

GGC CCA CGC 
Ala Pro Arg 

468 

GAA TCA AAT 
Glu Ser Asn 

513 

CAA AAG AAC 
Gin Lys Asn 

558 

CGC AAA CAA 
Pro Lys Gin 

603 

GTT TCA ACA 
Val Ser Thr 

648 

GGG GAG CGA 
Gly Gin Arg 

693 

AAG AAT GGG 
Lys Asn Gly 

738 

CGC CGA ATA 
Arg Arg lie 



252 

AAT ACT GCT 
Asn Thr Ala 

297 

GGG ACC ATC 
Gly Thr lie 

342 

TCT GGA ATC 
Ser Gly lie 

387 

ACG TTG GGA 
Thr Leu Gly 

432 

GAG GTG ACC 
Glu Val Thr 

477 

GGA GGG AGT 
Gly Gly Ser 

522 

CAA AGA TGG 
Gin Arg Trp 

567 

AAC CAA GAG 
Asn Gin Asp 

612 

GTA ATC AAT 
Val lie Asn 

657 

TGG GTG TTT 
Trp Val Phe 

702 

TTG GGC ATG 
Leu Ala Met 

747 

ATC ATC TAT 
lie lie Tyr 



261 

GTG GGG GAG 
Val Arg Glu 

306 

ATC AAT CCA 
lie Asn Pro 

351 

AAA GGC ACT 
Lys Gly Thr 

396 

CAG GGC TGG 
Gin Gly Trp 

441 

ATA TAT GGG 
lie Tyr Gly 

486 

GTG TGG GTG 
Val Trp Val 

531 

GCT TTG TAG 
Ala Leu Tyr 

576 

CAA TGC CTC 
Gin Cys Leu 

621 

ATA GTT AGC 
lie Val Ser 

666 

ACC AAT GAA 
Thr Asn Glu 

711 

GAT GTG GCG 
Asp Val Ala 

756 

CCT GCC ACA 
Pro Ala Thr 



270 

GCC ACT GTT 
Ala Thr Leu 

315 

AGA TCC AAT 
Arg Ser Asn 

360 

ACG GTT ACG 
Thr Leu Thr 

405 

GTT GCC GGT 
Leu Ala Gly 

450 

TTC AGG GAC 
Phe Arg Asp 

495 

GAG ACG TGC 
Glu Thr Cys 

540 

GGG GAT GGT 
Gly Asp Gly 

585 

ACC TGT GGG 
Thr Cys Gly 

630 

TGC AGC GCT 
Cys Ser Ala 

675 

GGG GCC ATT 
Gly Ala lie 

720 

CAA GCA AAT 
Gin Ala Asn 

765 

GGA AAA CCA 
Gly Lys Pro 



774 783 789 

AAT CAA ATG TGG CTT CGC GTG CCA -3' 
Asn Gin Met Trp Leu Pro Val Pro 
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Fig. 11.C': Nucleotide sequence and derived amino acid sequence of 
the rML propeptide 



5 ' - TCC TCT 
Ser Ser 

27 
CTG GTC 
Leu Val 



9 

GAG GTG 
Glu Val 

36 

ATA CGA 
lie Arg 



18 

CGC TAT 
Arg Tyr 



CCC GTG 
Pro Val 



TGG CCG 
Trp Pro 

45 48 
ATA GCC -3 ' 
lie Ala 



Fig. 11.d: Flanking regions of the ProML gene cassette in expression 
vector pT7ProML 



Nde 1 



, TACAT 



ATG 
Met 



TAG 
Tyr 



ProML 



CCA 
Pro 



TGA 

■k -k -k 



TAA 
* ★ ★ 



Bam HI 
GGATCCTCTAG 



Fig. 11.e: Flanking regions of the IML gene cassette in expression 
vector plML-02-P 



Stu I 



■GAG GCC 
Gin Ala 



Spe I 



BseRI BaiuHI Xba I Sal I 



TAG 
Tyr 



IML, 



CAC 
His 



TAG TAA CTCCTCGGATCCTCTAGAGTCGACC . 
*■ ★ ★ ★ ★ ★ 
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Fig. 12: Recombinant production of rML 
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Fig. 13: Recombinant production of rIML (rMLA1aip2Y) 



production of rIML by in vitro folding 
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14: Cytotoxicity of rIML with inactivated carbohydrate binding site 
as compared to rML (wild-type) 




101 103 10" 105 

concentration [pg / ml] 



^ rML (wild-type) 
^ rlML (rML Alal|327) 
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Fig. 1 5: Construction of a vector for the expression of an rMLB variant 
without carbohydrate affinity 




1 

exchange of the nucleotides encoding the potentially carbohydrate- 
binding amino acids In the subdomains 1a, 1S as well as 2y by 
oligonucieotide-directed mutagenesis 

pT7rMLB Alalp2Y 
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Fig. 16.1: Construction of a modular periplasmic expression system for 
the production of ITF toxins 
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Fig. 16.2 (continued): 



3 



pT7IML (Stu 1, Nhe I) 

i 



oligonucieotide-directed mutagenesis 
(AAge I, Ava 1, AEcoN I -> Age I) 



CO ^ 



CD 
Oi 
< 







1 1 r 




MLA 


L 


rMLB Alaip2Y 



pT7IML (Stu I, Ava I, Nhe I, Age I) 



cloning into the expression vector pASK75 (IBA) 
(1 ,6 kbp Stu I / Sal I fragment) 



15 ^ 
if) O 




Stu I 



Sail 
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Fig. 16.3 (continued): 
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< coco CD cn 



(0,1 kbp Age i / Sal I ASai I fragment) 



cloning of a C-temriina! synthetic linker 
cassette including affinity module 
("His-Tag") 



cloning of a C-temninal synthetic linker 
cassette 
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< 2: 
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L 
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£2 
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Fig. 18: Vector for the expression of an ITF toxin, specific for a P2- 
reactive neuritogenic T cell line 
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Fig. 22: Mutagenic oligonucleotides for the inactivation of 
carbohydrate binding sites in rMLB 



1a domain: 



1ai (D23A) : 5^- CATGTGCGTGGCCGTCCGAGATGACG -3^ 
1a2 (W38A) : 5^- CAGATACAGTTGGCGCCCTCCAAGTCC -3' 



(26-mer) 
{27-mer) 



1p domain: 

1p (Y68S, y70S, Y75S, F79S) : 5^- GCTGCTTGACCACGTCTGGCTC . . . 

.TACTGCTGGCGTCTCTGTGATGATCTCCGACTGTAATAC -3 ' 



{ 51-mer ) 



2y domain: 

2Yi (D235A) : 5^- GGGTTGGCCATGGCTGTGGCGCAAGC -3' 
2Y2 {Y249A) : 5'- CGAATAATCATCGCTCCTGCCACAGG -3^ 



(26-mer) 
{26-mer) 



pT7 selection primer: 

pT7 Eco RV -> Ssp I: 5^- CTTCCTTTTTCAATATTATTGAAGCATTTATCAGG -3' (3 5-mer) 
pT7 Ssp I -> Eco RV: 5'- CTTCCTTTTTCGATATCATTGAAGCATTTATCAGG -3' (35-mer) 



Fig. 23: Mutagenic oligonucleotides for the construction of modular 
ITF gene cassettes 



pT7 ANde I -> Stu I: 

5^- CTTTAAGAAGGAGATATACAGGCCTACGAGAGGCTAAGAC -3^ 



{40-mer) 



pT7 Nhe I: 

5^- GTTACCTGCAGTGCTAGCGAACCTACGGTGCGG -3* 



(33-mer) 



pT7 AAge I : 

5^- CCCACCAGACCACCGGCGAAGAATATTTCCGG -3^ 



(32-mer) 



pT7 Ava I : 

5 ' - GTTTGTATGCGGAGAGCGTCCCTCGAGCTCTGAGGTGCGC -3 ^ 



(40-mer) 



pT7 IML ANde I -> Age I: 

.5^- CCGAATAATCATCGCTCCGGCCACCGGTAAACCAAATCAAATG -3' 



{ 43 -mer ) 
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Fig. 24: Purification of ITF-P2-C1 on Ni-NTA sepharose under 
denaturing conditions 



affinity chromatography of ITF-P2-C1 on Ni-NTA sepharose 


l<Da 


MA DL W E1 E2 I\/1L1 iVI A DL W E1 E2 




100 








78 














< ITF-P2-C1 


50 














< nMLB 


34 








28 








20 










Coomassie 


TA5 





Fig. 25: Purification of ITF-P2-C1 on Ni-NTA sepharose under 
physiological conditions 



affinity chromatography of ITF-P2-C1 on Ni-NTA sepharose 
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Fig. 26: Processing of plTF-P2-C1 during production in E. coli 



expression course of ITF-P2-C1 (At = 30 min) 
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Fig. 27: Production of ITF by in vitro folding 



Production of ITF by in vitro folding 
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Fig. 28: FACS analysis of P2-specific T cells after incubation with ITF- 
P2-C1 for 2 hours 
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29: FACS analysis of P2-specific T cells after incubation with ITF- 
P2-C1 for 24 hours 
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